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writer, Extensive or explicit notes may be taken only in a bound 3
notebook with numbered pages, with the designation Secret or Secret
Limited on the cover, and safeguarded in the same way as a secret %
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“to members of his group, and for seeing that this mformatlon ia trcated
in accordance m.tn the eﬁstmg requirenents for the mam nance of Tt
Secrecy. ; - :

After a repor'c passes the stage of usefulne°s to(its possessor, it sho d
‘be returned to.the Information Office, whereupon ‘the individusl will .
be relieved of résponsibility for 1ts safe-keepmg. A
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- others, ‘Every person who sees this report must eitner initial 1t e
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initial this report on receiving it, and sign after reading, giv : .
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‘you. Initial and date those pages which describe any work: tha it-
mEed, addlng any cther pertinent information, such as the pf of the
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workboox in which the work is recorded, This report prape 2 \
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A. GINERAL SULMARY

i R. 3. Stone, Division Chief
L. Physics —

The .u.DlehGI'.Lub o0& radiabion hazards av oise X has been set up
as follows:

I. Personnel

{a) Pocket radiation meters on every one entering the grounds
of the Clinton Laboratories.:«

{(b) Integrating recording meters and vete recording metors at .
fixed locations in the various buildings and arocundé the grounds.
(¢) Survey meters to be taken for rapid checking to any polnt ot
su3pected high intens:.ty

II. The Public

(a) Pocket Radiation meters on guards patrolling the bounuurie‘
of Site X as a whole.

: . (b) Fixed 1n1;egrat1n¢. recording meters in the village a.nd at
, ) ' Clinton,

() Surveys with high intensity survey meters at various points
in and around the reserVa'bion under various weather conditions.

P : | (4) Measuring instiuments on the exhaust axr frou the Pﬂe and from
) the Exl:raction Plant. e

- » ' (e) Sempling of the water at verious points before it i., turned
into the river.

Several Instrunents have been tested, especially wodified “iﬂtegrons"
and pocket chambers. A modification of the pochet condenser chamber has been
made so as t0 read beta-ruy doses. -

The radiations from masses of X-metal have been measured.  The X-ray
intensity creates no hazard but the penetrating Letu~rays are sufficiently
nurcrous to be a hazard to the hands of amyone handling the uetal for pHrotract-

- ed periods.

Yeasuraments of x-rays throush a narrow staggered channel wvere nade
to clieck on effectiveness of vuriocvc oftsets for nlugs in the radiation shield.

B. Biolo&[

Since rudioxenon is not availeble radioargon has been ured with guinea
i pigs, with inconclusive resulis to date.

The ™necutron unit" being used here has been checked with Berkeley
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instruments and found ¢ be the same "physgical™unit as that used at ths
Radiation Lavoratory in ferkelsy. The Drosophila egg survival curves have
besn found o differ fronm '-“hosa Pound at Berkeley znd Ann Arbor.

dill

The zabvitfsurtival curvesTend varly esvimates of the hematological

c¢hanges in rabbits indicate an X/N ratio of 7.

Calculations show that the "tolerunce® concentration of 1131 in air
which is breathed for 8 hr/day is 2.5 x 10-13 curies /em3. Formules for <:alcula'!:inb
the radiation dosage in tissues from inhaled or ingested fission activities

are given.
C. Clinical
ﬁ'mreé workers shovied blood changes due t0 Oover-exposures to radiation.
An avoidable ether ezplosion d&méed three workers. |

The air in sone cooperatirg plants has been found to have dangerous
concentrations of metal dust.

The work at the associated and sub-contract centers has contmued
{execept M.H. in New York) along the lines previously followed but no new
results are reported. o
( . )Dr. Church of the heteorological Dlvision has ma&e a separate ro*port
CH-563
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A, HEALTIT PEYSICS
’ E. 0. Uollan - Section Chief

ade

1. Rediaticn Honitoring and Instrument Coordinating Cormittee.

The Cormittee has been meeting regularly cince its formation =nd
has recormended to li.D.lhitaker, through the Hezlth Division, a plan for N
mouitoring radiation at X. This plan included a statemont of the mumber
and types of instruments, their approxitate loecation with respect to oper-
ating units and cbout the area as a whole. A plan for sampling the water
at various points before returning it to the river has also been given,
Orders have bcen placed for the riost of the reguired instruments. Some of
these instruments are being developed and constructed here, the majority
are, however, being acquired from cutside concerns. One of the largest
instrument items is the mocket radiation meter. These are being ordered
in a sufficient quantity to furnish then to the entire persomnel at X. An
air conditioned room will be set aside or a small house b:ilt near the
‘entrance gate in which these meters will ve charged and read, recorded and
kept in repair. Thcse pocket meters in addition to being used in checking
the radiation received by the wearer will be used in guard houses or on
guards patyolling the boundary of the Site to give a contiruous record of
the activity of the air which moves out of the area. In populated areas it
is planned to supplement the records received fron these pocket nmeters with
continuous recording units. _ s , S

¢ Survey meters for the rapid checking of thc Actlvity at any desired

- point will be available in two types; (1) the vacuum tube amplifier type
made by Victoreen, whig¢h reads the intensity directly on a meter and has a
sensitivity of 0 to 0.1 r/hour for full scele deflection, (2) the Lauritsen
electroscope is being made up by Fred C. Hensen in the form of a por'taole
instrument. With this instrument intensity is determined by measuring the
rate of drift of the quartz fibre. This instrument has a much higher sensi-
tivity than the direet reading type, and from our point of vicw it is generally
more savigfactory. TFor operating perconnel the fceling seems to be in favor
of the direct reading type.

Several recording instruments for garme-rsy neasurements will be used
neer the pile and the extracting plant. QOne of these instrumonts is a modi-~
fication of an instrumcnt made by Victoreen, known as the Integron, which has
been in use in x-ray therapy for several years. For the z-rzy work it has a
small thimble chamber of about 0.5 sc¢ volume and it integrates a dose urn to
30C r. After a doge in this range is delivered e relay shuts off the z-ray
machine and rings a buzzer. By increasing the chambor volume to 1500 ce, the
full scale on the meter is brought dowm to 0.1 r. Vhen opevated with a recorder
the slope of the line drawn is a measure of the intensifty and the total deflec-
tion gives the ftotal fach:tlon received. DBy adding a clock which charges the
system evexry & hours, the neter never reaches the Liwit of the seale unless
the dose is greater than O,.'é, /8 hours. If the meter does Teach the limit and
hence indicates teo 2igh & radistion lLovel an alarm ean be seb off if desired,
and the instrument reset automaticzlly. This neter has a very high upper 1limit
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of range because it can go through the 0.1 r cycle very rapidly. The

d instrument is of the A.C. amplifier type and for this reason it should not
have much zero drift. The principle of the unit is showm in the accompanying
sketch.
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The central system of the jonization chambor is attached to one set
of plates of a well insulated condenser and this system is. charged up by the
relay. The other set of plates is attached to and insulated from the shaft

¢ of a motor. - The rotating plates have an alternating potential induced on them
‘ which is proportional to the charge on the ionization chember elsctrode. This
alternating potential is amplifid, rectified and read on the meter. As the
potential on the chamber electrode leaks 'off the neter reading charges.

One of these mstruments is now being tested and so far has operated
in a very stable manner.

' : , _ This Committee is now engaged in drawing up a plan for moniytoring gt
Site W. A more complete report of the Comuttee‘s recommendations m.ll be

e matle later.

2. ,Pro,j ect Handbook

Work is in rrogress on the Health Protection chapter of the project
handbook, with Drs. Cantril and Cole. It is expected that this will be

- finished by June 15.

3. Training Program

The five lectures scheduled on the physics of radiation protechion,
given to duPont trainees will be conpleted on Loy 10.

, E
Mr. V.L.Porter spent three weeks working in this section under Lr.
Parker as a helper and ftrainee and now ir. J.Q.duPont is with us in the sezme

capacity-

L. Rediation Hazards from X-Hotul -~ H. L. Parker

Papzer has wovield cul gouc general propositicns for tue estimation of
g r

o
garmn-radlation from any configuration of metal. Parker and Gamertsfelder have
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worized on the beta- and a..pha—ray aspects This data will be collected in
a report to be published this month. The general conclusions are:

(1) The maxirmm dosage rate from the garma radiation arising

(2)

(3}

{4}

(5)

from a single flat wall of metal is 0.04 (* .0l)r/ &hr.day.

Maximum dosage rate under worst possible conditions (e.g.
corplete room) is 0.08 ( £.02)r/S hr. day.

The beta radiation from stored metal is adequately removed
by keeping metal in wooden boxes 3/4% thick.

Handling of bare metal can give~~0.25 r/hour if the soft
component of betae-radiztion is included. Accepting 10 mg/ an?

as a reasonable thickness for the skin layer of "passive
absorption® (See Parker's report on Peta-ray effects in press),
the effsctive radiation is reduced to ,..0,09 !'f " hour.

The protectlve value of gloves is possibly overrated in this
case. The regular canves gloves reduce the _exposure by
- 10%, leather gloves by about 25,9. :

5. Tolerance Dose

The

report on tolerance dose being wmttcn with D'*. S T Cantril '

is completod and will appear soon as a sepa.rate report.

Beta Ra;,r Chambers - Parker and Ganertefelder

Beta ray~chamber° huve been made to the dii.ensions of the present
aluninum chambers by -

(1)
(2)

(3)
The

turning dovmn the wall %o sultable uhiCkneSS,

replacing the central portion by a cylinder with
aluninm: foil,

using metal screen.

foil thickness ranged from 2.17 mg -A1/cm? on up. The thinnest

was fragile, but beyond 5 mg Al/cn® the tubes were surprisingly sturdy. Any
¢f the chambers conld be worn ouside the clothing inside & protective cage.
The chambers have so far been used to study the exposuroc to Beta-radiation
fron X-metal, etc., and to measure secondary bota-radiations produced by garma-

ray sources

in the lzboratory.
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a. Victoreen Pockot Chambers.. . it

7e have previously shovm that the Vietoreen pocket chambers used
with the Minometer have linear scale up to 0.05 r after vhich the reeding
f£alls below the time value by an amount increasing to 10% at full secale.
In 2 recent conference with Mr. Victoresen he indicated that this result was
unlikely uniess the exposures were nade at a rate higher then that recommended
by him { ~.- 10 minutes), the curve has been repeated with exposure time up
to 3 hours. The same deviation from linearity has been obtained in all cases,

b. Other Pocket Chambers

1. A group of 12 chambers was returned fron an outside source after
2 nonths use. Only 3 of these were in good condition. The exposure datg
collected by such groups will be meaningless{ except as a safeguard against
gross over-exposure) until the recording is done by competent men.

2. A new set of chambers has been made up with bzkelite wall instead
of .aluminum, partly because aluminum was no longer available and partly to
take advantage of the improved wavelength effect. These chambers will require
a carbon coating and a metal stud connecting the inside surfaces with the outside.

‘3. A sariple of conducting rubber was sent to us by Messrs. ‘duPont.

~ This has been made into a chember. Its conduction is less than that of un-

tempered bakelite.

Measurement of Radiation ’I‘hmugh a Narrow Stag'-ered Channel -C. Gamertsfelder

In the plugging of holes in a pile shield or the bringing of leads

through the extraction plent shield it masy be necessary to have one or more

steps or bends to reduce the radiation lsakage to a safe level, The following
experinent was performed to check the radiztion leakage through a channel in

a lead shield as a function of the size of the offset step. The set up con-
sisted of a channel 1/ 4" x 3/4" in cross section ané 16" long built with lead
bricks and spacers. A 2 gn Radium source was plzced at one end of the chamnel,
the source being shielded on the other sides by several inches of lead. keasure-
mente of the intensity of the open end of the channel wers made with a Lauritsen .
electroscope for different offset stops. For the open channel, the intensity
was found to be too high to get saturation in the charber so these¢ ypgsurements
were made with a. lead abscrber betwoern the scurce and the chambor and he
intensity for no absorbexr was coleulated frou absorption data.

The following table zives the resulis of the measurements after
making background correctlions. ; :
F"orfset | 3/8%0ffset | 3" offset | 3/8%ffset
1 2 3 ol chamel closed
] 5

Nature of chaounel ’
/4" x 347 2 107 e e

|
|

-
-

|

|

|

Relative inergy A : ‘
throuc: Channel 1 42 0081 .0019 . 0069

Tood '3’:11(3}3,;8 g for




i
#8
1

. The fact that the reduction by the arrangcouents in columms 3 and 5 are

nearly squal indicates that seatbering plays a negligible role and the
radiation passes thirough the lead of %tle steps. :

L N
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C. BIOLOGICAL RESEARCH

£

K. S. Cole, Section Chief

8. Xenon and Argon Exveriments

Active xenon has not been available for experiments during the
past month, and only control guinea pigs have been maintained in the closed
animal houses. Animals kept in the bottles from two weeks to a month were
eutopsied and found to be grossly normal Reports on microscopic sections
not yet available.

It will be necessary to work out a procedure for recovering and con-
centrating Xel33 at Site X. 2 mC of Xel33 isolated from the latgst St. Louls
bombardment are being used for the development of these procedures.

To obtain information on the pathological effect of a beta-emitting
gas and on the concentrations necessary to produce acute effects, an attempt
was made to use zaive argon (A4l). This isotope is produced by deuteron
bombardment of A 7. It decays by emission of a 1.5 MeV Beta and a 1.37
HeV gamma, Although these emergeries are mmch higher than the corresponding
ones for Xel33, the effects should be qualitatively similar). The half-life
is short, 110 minutes. '

" To date two animals have been exposed to Az'l o-lgig #21, wag placed in
a bottle with an initial A4l concentration of 5.3 x 10~° curie/em3 and

° removed 14 hours later for observation. The animal was epparently normal
when killed and autopsied after one week. Lateral surface of lungs showed
< ' some consolidation. licroscopic sections not yet available.

Pig #28 had A‘*l added to his atmosphere on 3 sucgessive evenings,
the initial concentrationms being 5.3, 4.2, and 7.4 x 100 curie/ecm3. Tor
several dgys after the third exposure the animal was ill but recovered. On
-the fifth dey atter exposure, it was killed and autopsied. Grossly normal
except for lung consolldation in the right hilar region. No report as yet
" on mieroscopic sections.

One further attempt is being carried out to give sn animal still
more A4l. The chance for extensive lung damage resulting is probably small,
however, since zn initial conceniration of 5.3 x 10~6 curie/cxﬁ gives the
snimal a total lung dose approximetely 1 w.

9, Fagt Neutron and X-ray Experiments - R.E.2Zirkie and L.0.Jacobson.

a. Standerdl ation of Icnization Chambers.

£y e I id

Thegy of Dl Panl T, Aepersold of the COrociizr Toliabion

MRS 0§ g 1 b SO

Laboratory, Univc“sn,ty of balifomia e have obtained the loan of the Victoreen
condenser r-meber and the special 100-r chamber which have besn used in &£11 of
the fast neutron radiobiology and ciinical radiology at Berksley, including




the early work on.Drosophila egzs and vhe work of J.H.Lawrence and G.H.
P Snell on various harmful effects on mice. ‘

This chember has been exposed to the neutrons from our cyclotron
similtaneously with our own meters. The result of primary interest is
that the special California chamber gave a reading 0.96 as high as the
meter which we have been using as an arbitrary standard. We nay therefore
conclude that our n-unit is substantially the same as that used at Berkeley.

b. Drosophila Survival

Survival curves are now well established for 2-hour Drosophila
eges exposed to {a) 200 kv z-reys and to (b) mixed geuma end fast neutron
radiation from the cyclotron. (The reason for using this mixture was that

' we originally planned the egg exposures as a means of checking back against
the results obtained at Berkeley in experiments which likewise involved the
total be-D emission.) These curves were surprising from two standpoints:
(1) They are distinctly different in shape. The x-ray experimental points
fit a f-hit theoretical curve and the cyclotron points fall nicely on an
g-hit curve, although there is good reason to doubt that the hit theory

is adequate for treatment of these data. (This difference in shape of the.
two survival curves was not noticed in the earlier egg experiments at

y Berkeley and Ann Arbor, in which the geametry of the arvangement for irra-

) diation with neutrons was rather poor.) {2) The doses for 50 percent survival
were 173 r and 47 n, from which follows an X/N dosage ratio of 3.7. The cor-
responding ratio obtained in earlier work was 2.1. Since our n-unit is

) substantially the same as that used in the earlier work, it is obvious that
® we have here an entirely new ratio for 2-hour egps. This discrepancy is at
present ascribed to the fact that the flies used here are of a strain dif-

. . Terent frow that previously used, the latter no longer being obtainable.

* Such differences in X/N ratios for different strains have been observed be-
fore in other species, and it is interesting that we have here discovered
another example of this effect, although it is obvious that the eggs have not
.helped us much in the role of biological dosimeter. '

c¢. Rabbit Survivel and Blood Effects

The fast neutron and x-ray survival experinient at the present indi-
cates an X/N dosage ratio of about 7. ‘

Hr. Riley has tebulated the blood data so far available and has
begun to analyze theri. One analysis, based on a definition of a Ysurvivor"
as an animal vhose total white count never fell below 2000, yielded rough
“survival® curves vhich indicate an X/N dosege ratio of at least 6 and »nro-
bably as much as 7, which checks with the current indication of 7 for the -
corresponding ratio perdzining to lethal action.

- No rabbitc have becn irradiated during the last 10 days because of
temporary lack of snimals of =wuitable age. Resumpbtion of irradiztion is

N B L LI T ueN R R I - 3
AL Ll e s 0Ol WA e AU o LILL O,
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10.Eazards From Fission Procuets <'¥%., L. Cohn

During the past.month a number of calculations were carried out
relative to the radiation hazards from inhaled or ingested fission products.
Due to the proximity of such material to body tissue, and the tendency for
it to concentrate in a relatively small volume of tissue {e.g. Sr in bone,
I'in thyroid), we have here a situation in which beta-radiation is a far
more serious hezard than gauns~radiation of equal energy.

Work to date has shown that many of the fission products are very
poorly absorbed from the gut into the blood, on the order of 99.9% or more
passing out in the feces. In this situation we have to consider the fate
of the absorbed fraction and also the irradiation of the gut during passage
of the unabsorbed residue. This latter is practically independent of haelf-
period (if T% -1 day), but the irradiation due to the internally deposited
material (that absorbed less the amount excreted via urine or feces) is not.

The calculat.ton of the absorption of material iphaled into the lungs
is complicated in several ways. The extent to which such material will deposit
on the lung wall and escape the protective and excretory mechanisms of that
organ depend upon particle size, solubility, etc. Following such adsorption
or solution at thc surface, absorption into the blood will occur to a .greater
or lesser degree. The laws governing this are not well known. Here again
we have to consider the irradiation of the lung by the unabsorbed residue,
wtich, contrery to the case in the gut, is not excreted and can be considered
es fixed just as that matierial in done is practica.uy pemanently fixsd.

The maximum intensity of radianion, T roentgsn/day, as a result of .
. Qg euries of radiocactive material with a disintegration energy, E, elsctro-
-volts, all the radiation from this source being absorbed in the mass,W,
grams is baged on aquivalence of energy absorption. .

This can be expressed as:

r/day = curies x 813 x 588 x SV _ x OrSS x . L o 1
sec.curie day dis ev erg gn

(1) x'des"zxmleaéAoo;cnxlex10'12x.§}_ z
=61 E ¥ %@ (intensity in r/day) ’

The difficult,; in applying this simple formula lies principally in
assessing the value of ¥ for any particular case. Ve are also hampered in
the calculation of Qg in thosec cases for vhich experimental data are not at
hand, for the biochemistry and metabolic characteristics of mo...f of the
fission products are not knomm.

In & recent commmication (LUC-HG-45) it was pointed out ithat the
maximm {equilibrium)} intensity (I,;) that ‘can be achieved in a given tissue
as a result of inhaling a radioactive atuwosphere of coustant activity for
8 hours out of each 24 is given by -
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«

{12

_ ¢ = Curies/en3 in air
> = 61 £ ¢ OV ' V = Volume of radiocactive eir inhaled
(2) I W A per 24 hrs. (4.8 x 106 cn3)
f = fraction of inhaled radioactivity

8 FCrba renoved by lung {not exhaled)
3 x 10N 2k
W,-f‘: b = fraction of removed activity absorbed

into blood

d = fraction of absorbed material whose
Tadiation is absorbed in tissue of
mass W (varies from tissue to tissue)
This also follows directly from (1).

(‘\ is the 'sum of radiocactive decay and biological excietion. in dzys -1,

Tne maximua dose rate that can be achieved by the unabsorbed residue
remeining in the lung is: : ; ,

\ = 8 ECf(1 - b

(3) I, =3x10 -W%T*l i

The constants in equations (2) and (3) which must be evaluated are,
principally, £, b, and 4. Experimentally it should be possible to measure the
products fbd in (2) and £ (1 - b) in (3), end plans have been made to do
this at X. In the meantime we draw upon what is known about the rates of
absorption in the lungs of such materials as iodine, xenon, nicotine, dust
perticles of various sizes, etc., for an evaluation of f. Measurcnments of b
the absorption, are being made by Hemilton's group (CH-379, CH-498). The
deposition of absorbed material, d, will be about the same for material
inhaled and absorbed as for material swallowed and absorbed -~ it represents -
the deposition from blood into tissue -- and for its evaluation we can use
the data of injection or stomach~tube experiments. : .

From a period of inhalation which is short comparéd t0 the mean life
of the isotope involved, the maximum intensity comes at the time when the
subject is removed from the radicactive atmosphere, and is given by~

4

(4) for a tissue In=3x 10813L‘?_§P.9. t t = timé of axposure

-,w in days. o
{5) for the lung I, = 3 x 108 bC‘i";!l - b) ¢ |

The maximum intensity set up in a tissuc from the ingestion of a
of a source is given by (from (1)) -

H

Curicc ingested

= fracticn of Q4 absorbed into blood
= fraction of absorbed uateriusl whose
Tadiation is absorbed in *tissue of
mazs W (4 varies fron tissue %o

. b 3 i k)
sissue) {zec (2],

M)%=&%x%ad

a-méb
t




The intestinal radiation dus o the unabsorbed residue is
relatively independent coi half- T?e_lOfL, so that both intensity (z/day)
and total dose (r) are given by -

Ip o1&z (i - a
{7 m 4 7 QO {4 i
whereas the total dose following the time of attaining Ip in any other
tlssue nzy be derived from the equation

(8) Dose, D = I xg‘_-‘_- where .t is as defined above.

The calculations of W, the absorbing mass of tissue, for the cases
of lung and intestine are extremely hazardous in view of the complex sur-
faces of tliese organs. It msy be assumed, in the case of lung, that all =
beta-radiation originating within this organ is absorbed within i%t. This
follows from a consideration of the relative ranges of beta particles in
tissue and in air and from the averasge thickness of the tissue, which is
less than the bele ray- range. However, there 18 ne¢ reason o consider all
parts of the lung to be equally radiosensitive; certain types of pulmonary
adninistration msy lead to a radiocactive concentration in, for example, the

lymphatics in the lung area . Such histo~concentration effects msy be in-
vestigated experﬁnentally with the aid of auto-radiographs. ff R

: In the case of the intestine it is not possible safely to assume
that all bete~-radiation originating within it is absorbed in its walls.
Although the surface area of the intestine is extremely large, like that
of the luzg, in comparison to its size, we do have the possibility of ab-

"sorption of beta-particles in the fluids between tissue surfaces, and we

do have the possibility of loss of beta~particles emitted in a co-axial

direction. As a guess we may assume that all the heta radiation is absorbed ’

in the tongue~like villi, covering the surface.

Based on the above considerations calculations are being made for
the tolerable amounts and concentrations of the various figsion products
that nay be inhaled or ingested at any ons time or continually over an

indefinite period.

Hezard fron Inhaled 113

The calculations of the p;-wious section have been applied to the

-

‘problaa of iodine in MUC-IIG-74.88. An iodine tolerznce has been given in

ATC-HG-74,88 to Mr. Cooper,on the basis of equation (2) of the preceeding
section and the followirg assmnptions, ,

1) Daily 8 hour exposure

2) Avorage beta energy, E = 0.15 LeV

3) Disintigration constant A = .089 day.

4) 20 percent of inhaled iodine deposited in the thyroid,
£r1,C=1,4%=0.2

5) Thyroid toleraznce, Ip = 1.0 r/day

6) Thyroid mass, W = 25 ga.

The calculated tolerance is then, C = 2.5 x 10713 curie/ au”
for 8 hour daily cxposure

R}

N
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D. CLINICAL LiEDiCDE AND HEDICAL RESEARCH
S. T. Centril, u.D., Section Chief

12. Medical Control amé Accidents

Blood effects due to handling of radium sources appeared in two
workers during the past month. The cyclotron was responsible for a third
worker with a low blood count.

The hazards of ether were again brought to the fore from an ex-
plosion in one of the chemistry laboratories. Three men received first
degree burns, two of which necessitated hospitalization, but no permanent
demage vill be sustained. The combination of an inefficient hood and gas
fleme in the adjacent hood resulted in explosion. Renewed emphasis is
being given to this hazard. An ether extraction of 70 pounds of nitrate
done in Mr. Perlman’s Group proceeded without accident, but rigid precautions
were observed. The radiation hazard of this exbraction was reduced to :
negligible limit by forethought to protection messurenents. -
VWe have obtained the part-time services of Mr. Richard.;on a
Cormercial Illustrator, %o sid us in preparing nosters emphasizing sone of
the hazards. ‘

12.. Toxicology of X metal

C ~ Messrs. Wollan and Gamertsfelder have perfected an instrument for

analysis of microgram amounts of the metal in tissues after ashing and pre-

_ paration. The relisbility of measurements is sufficiently good to proceed

¢ pow with autopsy of animals. Studies in animals of the toxicity of uranium
oxtde and uranyl nitrate by ingestion have been in progress for five months.
Skin absorption study of ether extract of uranyl nitrate has been in progress
for four months. Subcutaneous injection of uranyl nitrate studies were done on
a limited scale and will be continued to form & complete study of uranium
deposition, excretion and toxic effects. Inhalation and feeding experimsnts
on dogs have been in progress for four wonths us:.ng poc:dered uranium mnetal
end oxide. .

Future experiients will be directed toards

{a) A complete piciure of toxicity by injection
experinents, using the nitrate.

{b) Studics of the compounds in most coirion use {oxide,
tetrafluoride, tetra-chloride and metal) to determine

- the absorption and toxicity Ly the route of exposure
rost likely in practice - ingestion, inhalation and skin
K absorption.

The results of cersain of these experinents heve already nroved use-
21 in anwraising the imaediste hazerd of the inpesticn of ths oxide znd ,
pitrate, and the skin absorpiion of the ethor sextraet of the nitrate. Further
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studies will be completed in time o appraise the relative toxicity of
other compounds. Aninals ere kept from each group to ascertain the chronic
effects over a long period {maxirmm for mice 2 years). The resulis of these
experiments will still be useful iun appraising eny expected toxiclty.

14. Tolerance Level for Metal Corntamination of Air

No tolerance level has previously beon established. The United
States Public Health Service has set the tolerance limit for lead contamin-~
ation in air as 0.15 mg per cubic meter. It seems reasonable to assume that
the tolerance for the metal shall not be greester then this. By the use of an
electrostatic precipitator and a Dershem Electoneter it is possible to measure
the alpha-ray activity from a given sample of air and by this means arrive at
the concentration of X metal, - \ : ‘

Dr. Nickson surveyed the B & T Motals and the IL.H.I Sefe Co. with
special reference to the metal comtamination of the air. ' :

‘B & T Metals

Heasurements— of metal in air ; . .
3/31/43 - near rolling table and extrusion. .
| ‘ o 3.73 mgm/m3

trough ’ ; ,
- -~ near hearth furnace = ~ 1.68 mgm/m3
4/15/43 - next heating cyclinder on PN
4 : ‘extrusion machine JE 1.62 mgn/m3

’ . ~ T Ty
leasurements show anounts that are from 10 - 20 times the toleranqe

level. As a result, it was recommended that sithor an exhaust systen be
instelled, or respiratprs be worn. A% present respirators hgve been decided

upon.

H.H.lX.Safe Co.

dersuremsnt of amount of metal in air v
4/14/43 - next operation of lathe #238 . +55 mgn/m3
- air of roon at lzrge .12 megn/m3

The first sample is about 3 times the tentative tolerance dose of
0.15 mgm per cubic meter. :

These figures would indicate the need for vrotection of the workers.

Protection could be obtazined either by the instzilation of suction systems, or
by the use of suitable regyiraiors. :

Survey of the radiation exposures in the storage room, vherc large
quantitics of the netal were stored, showed that thore vas no radiation hazard.

P

15.Hazard of X-ilotnl from the Point of Vior of Rediowchivity

Parker's neasuranents of the radioactivity of the X-metal are miven
in the wonth's veport. His results show that exposure to the hands by
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poenetrating beta-radiation without gmves is of the order of .1 r per hour
: and that leather gloves cut this down by only 25%. The .continucus handling
& : of the metal every day, all day, exceeds our present limits of tolerance
for bete-radiation of these energies as this radiation is sufficiently pene-
trating to reach below the skin.

. That no damage has been sustained to date is not evidence that 1t will
not be over a pericd of years under constant deily handling, 8 hours a dsy.

It is therefore indicated to appraise by careful observation and measurement
the amount of radiation vhich X-metal workers received to the hands. In
certain operations the accumulated time of handling throughout the day may
exceed that in other operations and waya ‘may be found to reduce actual '
handling or devise suitable pretection. ,

16. Total Body Radiation of Man

Single e‘cposures of 60 r (4.00 kv) have been given to four patients with
incurable disease. The largest intervel of tiie since the first of thesc was
begun is six weeks., It is hoped that a larger mumber of patients can be treated.
Results cannot be given as yet but are uroving of interest and will prove useful

. in the future. o : L L

~17. Effect of Vitamin C on Radiation Induced Leukopenia :

‘There 1s some evidence in the literature that massiva administration e
of Vitamin C has a beneficial effect upon recovery from rediation induced = -
leukopenia. Ve propose to study this effect in animsls. The work will be SR

. ‘started when the now experimental laboratory is completed at Chicago (J'une 1)y
v. and gpproximately 4 months will be required to carry out the study. - No addi-
tional personnel vwill be requlred other than that provided in the nev: laboratory.

If the results reported in the 11terature are confirmed the work mn
have nerformed g most useiful nurpose. Vle feel that it is essential to study
~the valxdity of present claims. -

{linton Laboratories

- The Medical organization ‘.t Clinton Laborcztories and equi;ment to
performu our work there have been planned in detail. The Hematoclogr Labora-
tory, personnel and equipment have becen planned, and the persomel largely

. secured.
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F. HADRATTOW IS CALIF

1., CEEIUM
[cmaliesiiniein SR

A large group of rat§ have been given carrier fres Radio-Cerium
intraperitereally, intramuscularly, by mouth, and directly into the lungs.
The intraperitonesl aninals have been sacrificed at intervals of one, four,
eight, sixteen, thirty-two and sixty-four days. The intramusculsr groups
et one, four, and eight days, the oral group at four days, and the lung group
at one, four, eight anc sixteen days. No significent absorption by moutkh took
place. THe absorrvition following intraperitoneal and intramuscular injection
ves quite irregular. MNost of that sbsorbed by these two routes of administra-
tion was found in the liver and skeletcn. During the Tirst eight days the up-
teke was higher in the liver. The data indicates, in my opinicn, that Cerium
fixed in the skeleton is probably released very slowly. The introduction of
Ceriun into the lungs revealed that almost one-half wes retained.in the pulmonary
tissue up to sixteen days. The other half which was ebsorbed was deposited
chiefly between the liver and the skeleton. The rate of excretion when inject-
ed intraperitoneally averaged approximately 2% per day during the first two
wecks of the experiments and by the end of one month it had fallen 1o less than
1% per day. The digestive tract acted as chief channel of elimination.

2. UHSEPARATTD F--PI0DUCTS

A large group of rats have received unseparated Feproducts without
carrier which have been freed from X-metal. This material, which has been
carefully assayed for iis content of the ten most important long life F-products,
has been adninistercd by the four different routes thalt were enployed for the
Cerium. P

At the moment we have CGata oa the intraperitoneal group up to sixiesn
days. Over this range the content in the skeleton was found to vury from 32%
at the first day to 39% on the 1b6th day. The conien’ of the liver fell from 20%
on the first day o 9% on the ibth day, and the urabsorbed balance decreased from
2L to 12% éuring the same inierval. The excretion for this space of time was
23% via the feces and 6.5% by way of the urine. The intramuscular data indicases
that the distribubion is very similar to that of the intraperitoneal animals.
Approximately 4% was absorbed by the gastro-intestinal sract at four days, of
which roughly threc-fourths wus retained in the skelebon suggesting that +the
absorved portion was probably made up chiefly of Sirontium and Bariwa. When
insroduced into the lungs at four days epproximetely 40% was reteined in the
pulmonary tissue and mest of the absorbsd fraciion was in the ckeleton.
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Dr, Chaikof? has now compieted his studies with Strontium and
the outstanding facts to be secured from his work are the following:

1. The distribution following intraperitoneal
injection indicates almost execlusive concen-
tration in the skeleton ranging from 7¢% a% one
day to 25% at sixsy-four days.,

2. Roughly lO/o is absorbed by mouth and the absorbed
fraction is aluost exclusively to be found in the
skeleton.

4o DECONTAMINATION STUDIES

At present Professor Greenberg is investigating the protective action
of inert Strontium in reducing the untake of this element into the body. In
addition the effectiveness of various removal agents previously listed are
being more thoroughly studied.

5. HUTHENIUR

¥e have now succeeded in preparing Radio-Ruthenium without carrier
end free from other radloactive elements. Preliminary experiments indicate
that this element is rather poorly absorbed from the peritoneal cavity with s
very large proportion of the absorbed fraction going to the liver, and only
small amounts Qeposited in the skeleton.




